A.D. 1308 =

unip International Doctoral Program in

Civil and Environmental Engineering

DIPARTIMENTO
DI INGEGNERIA
CIVILE E AMBIENTALE

SEMINAR

An objective FE-formulation for finite deformation rods based on the
spherical Bézier interpolation with applications to articulated structures

Prof. Massimo CUOMO Location:
Department of Civil Engineering and Architecture Aula Magna, UNIPG Campus of Engineering
University of Catania, Italy Via G. Duranti, 93, Perugia

Timetable:
July 16th 2024 - 12:00 a.m. (CET)

Abstract

A generalization of the spherical linear interpolation (or slerp) for the finite rotations to the case of
more than two control variables on SO(3) is introduced to design an objective FE-formulation for the
non-linear space Cosserat rod model [1]. In this way, the same interpolation degree can be used for
the placement of the centroid curve and for the finite rotation of the cross-section. The interpolation
uses the De Casteljau’s algorithm. The case of slender Kirchhoff-Love rods is also discussed [2]. The
results reduce to those introduced by Crisfield and Jelenic for two points interpolation [3].

The model is applied to the simulation of compliant mechanisms largely used in mechanical devices,
for which a robust formulation either for rigid rotation and for elastic deformations is needed.
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